


THE UNIVERSITY

OF ILLINOIS

LIBRARY

Cop. 2-



NOTICE: Return or renew all Library Materials! The Minimum Fee foreach Lost Book is $50.00.

The person charging this material is responsible for
its return to the library from which it was withdrawn
on or before the Latest Date stamped below.

Theft, mutilation, and underlining of books are reasons for discipli-
nary action and may result in dismissal from the University
To renew call Telephone Center, 333-6400

UNIVERSITY OF ILLINOIS LIBRARY AT URBANA-CHAMPAIGN'

05

L161 O-1096









Crop Yields From Illinois

Soil Experiment Fields

Including the Crop Season

1935

By F. C. BAUER, A. L. LANG, C. J. BADGER, L. B. MILLER,
C. H. FARNHAM, and P. E. JOHNSON

UNIVERSITY OF ILLINOIS

AGRICULTURAL EXPERIMENT STATION

BULLETIN 425

(JULY, 1936)



CONTENTS
PAGE

INTRODUCTION 147

PART I. CROP YIELDS OF 1934 AND 1935, WITH SUMMARIES
FOR 1932-1935 152'

PART II. INFLUENCE OF VARIOUS MATERIALS IN INCREASING
CROP YIELDS AND VALUES, 1932-1935 181

Wide Range in Productivity Levels of Untreated Land 181

Response to Manure 181

Response to Crop Residues 183

Response to Limestone 185

Response to Phosphate 186

Response to Potash 187

Economic Considerations 188

Effect of Soil Treatment on Productivity Levels 195

Relation of Soil Treatment to Crop Quality 196

PART III. LONG-TIME SUMMARIES OF CROP YIELDS ON INDI-
VIDUAL FIELDS 200

Aledo 201-202

Antioch 203

Bloomington 204

Carlinville 205-206

Carthage 206-208

Clayton 208-209

Dixon 209-210

Elizabethtown 211

Enfield 211-212

Ewing 212-214

Hartsburg 214-216

Joliet 217-218

Kewanee 219-221

Lebanon 221-224

McNabb 224

Minonk 225

Mt. Morris 226-227

Newton 227-228

Oblong 229-230

Oquawka 231

Raleigh , 232, 233

Sparta 232, 234

Toledo 234-237

Unionville 237-238

Urbana, Morrow Plots 239

Urbana, South Farm 239-240

West Salem 241

INDEX TO FERTILIZER AND TREATMENT MATERIALS 242

Urbana, Illinois July, 1936

Publications in the Bulletin series report the results of investigations
made by or sponsored.by the Experiment Station



Crop Yields From Illinois Soil Experi-
ment Fields Including the Crop

Season of 1935

By F. C. BAUER, A. L. LANG, C. J. BADGER, L. B. MILLER,
C. N. FARXHAM, and P. E. JOHNSON'

INTRODUCTION

"TTMPOVERISHED SOILS cannot support a prosperous agriculture.

When man begins to till land, he encourages changes in the chem-
-^-

ical, physical, and biological nature of the soils that tend to lower

productivity. Crop removals, drainage, and erosion exact their toll of

nutrient material that has accumulated thru the ages. The rapidity
with which these changes and losses take place depends, in a broad

way, on the quality of the materials from which a soil is formed, on
the intensity of the weathering forces acting on these materials, and on

the care exercised in management and treatment. As a result of these

conditions and forces, the farm lands of a state like Illinois vary

widely and are constantly changing in their capacities and require-
ments for crop production.

To know more precisely what impoverishment means, how rapidly
it advances, and how and to what extent it may be corrected, soil

experiment fields have been maintained by the Illinois Agricultural

Experiment Station for many years. Such investigations have been in

progress at Urbana since 1876; the first of the present outlying soil

experiment fields was established in the fall of 1901. Some of the

original fields are still in operation ;
some have been discontinued at

one time or another for various reasons. During the crop season of

1935, twenty-six permanent fields were in operation.

Complete records from all the Illinois soil experiment fields up to

and including 1924 were reported in Bulletin 273. Subsequent results

have been reported annually in bulletin form thru the crop season of

1933. The present bulletin is a continuation of this annual series ; but

while it gives detailed yields of each of the more important crops

grown in 1934 and 1935, it gives also comprehensive summaries extend-

ing back over all the years the respective fields have been in operation
as well as summaries for the last rotation period, 1932-1935.

JF. C. BAUER, Chief, Soil Experiment Fields; A. L. LANG, Assistant Chief; C. J.
BADGER and L. B. MILLER, Associates; and C. X. FARNHAM and P. E. JOIIXSON, Assistants.
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How the Results Are Summarized

The purpose of this bulletin is to bring out the effects of different

kinds of soil treatment, on various kinds of soil, in changing crop

yields. The data are presented chiefly in terms of bushel or ton yields-

of individual crops. Long-time averages, last-rotation averages, and

annual yields for 1934 and 1935 are all presented in this way. Altho

the effects of the various soil-treatment practices on individual crops
are readily shown by such averages, their comparative effects on all

the crops grown under a given management system on a given soil

type are not readily ascertained. For such comparisons more con-

densed averages are necessary. These are supplied by converting crop

yields into the common denominators indicated below.

Money Values. Money values provide a convenient unit for sum-

marizing crop yield data since they are easily understood. They are

objectionable because of the wide variations that occur in crop prices

from place to place, from day to day, and from season to season.

They are essential, however, for economic interpretations and when
used with understanding are very useful. They will be found in many
of the following tables.

In calculating the money values recorded in this bulletin, the after-

harvest prices received by farmers and reported by the government
for a given year were applied to the yields of that year, and the

average annual crop values then computed for the period selected. The

crop prices for the four-year period ending in 1935 averaged as fol-

lows: corn, 48 cents; oats, 27 cents; wheat, 74 cents a bushel; mixed

hay, $8.62; clover hay, $9.15; and alfalfa, $11.42 a ton.

Where deductions are made for the cost of the treatment applied.

crop residues were figured as costing 75 cents an acre annually, and

manure, limestone, rock phosphate, and muriate of potash at 75 cents.

$3, $15, and $50 a ton respectively. Under average conditions these

prices should cover the cost of application as well as purchase.

Digestible Nutrients. Another method of averaging different kinds

of crops together, that avoids the objections of money values, is to

convert the yields of the different crops to pounds of digestible nutri-

ents. This common denominator is not subject to fluctuations of any
kind, and tends to weight the various kinds of crops according to their

feed and food value. In all the tables in Parts II and III yield data

will be found expressed in terms of this unit as well as in dollars, or

bushels, or tons.

In converting crop yields to digestible nutrients, the following
values were assumed for the more commonly grown crops:

Corn 44 . 8 pounds a bushel

Wheat 48.0 pounds a bushel

Oats 22.4 pounds a bushel

Soybeans 57.6 pounds a bushel
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Clover hay 1,060 pounds a ton

Alfalfa hay . 1,020 pounds a ton

Mixed hay 1,000 pounds a ton

Soybean hay 840 pounds a ton

Yield Index. In many of the tables another measure has been

introduced to assist in the interpretation of the yield data. This meas-

ure is called the yield index. It is determined by dividing the pounds
of digestible nutrients produced on an acre of treated land by the

number of pounds produced on an acre of untreated land. Thus it

shows the number of times the yields on the treated land are of the

yields on the untreated land. An index of 1.16 means, for example,
that the yields from the treated plot were 1.16 times the yields from
the check plot ; in other words, that the treatment can be credited with

having increased the yields 16 percent.

Economic Analysis

Altho the main purpose of this publication is to record the actual

crop yields obtained from the various management practices employed
on the Illinois soil experiment fields, it seems desirable to give some

suggestion of the economic significance of some of the more important

management practices used. This may be done from either of two

points of view:

1. The fertilizer point of view; that is, from the standpoint of the

margin remaining after the costs of the treatment materials have been

deducted from the value of the increased yields.

2. The farm point of view; that is from the standpoint of the

margin of profit for the farm as a whole from the soil treatments after

all farming expenses have been cared for.

Obviously the second method is much the more satisfactory. Indeed

the first one may easily lead to quite false conclusions, for when the

yields from untreated land are very low, even spectacular increases

per ton of fertilizing material or per acre of crop may be obtained

without bringing the total acre-yield to a level that will enable a

farmer to pay the expenses of growing and marketing as well as treat-

ment and still have a margin for taxes, interest, repayment of prin-

cipal, and compensation for ownership and operation. The first

method is useful, however, when its limitations are properly understood.

In this publication the fertilizer point of view is represented by
the data in Tables 25 and 26 (pages 190 and 191), showing, respec-

tively, the net acre-increase and the total net acre-yield from the most
effective system of soil treatment in the manure system and in the

residues system on each field.

The farm point of view is represented by the data in Table 27

(pages 193 and 194), which shows the "investment returns" from the

different treatments on the different fields for the four-year period

ending in 1935.
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Explanation of Symbols

The following letters or symbols are used in the tables to denote

the soil treatment systems employed:

= No soil treatment; all crop growth removed.
M = Manure. One ton for each ton of crops grown is usually applied once in

four years for the corn crop.
ML = Manure, limestone. For most fields the limestone has been applied in

amounts equivalent to 700 to 800 pounds an acre annually. In the

future, applications are to be made when the need for them appears.
MLrP = Manure, limestone, rock phosphate. For most fields the rock phosphate

has been applied in amounts equivalent to 350 to 400 pounds an acre

annually.
R = Crop residues. Cornstalks, green-manure sweet clover, second-crop red

clover, etc., are plowed into the soil.

RL = Crop residues, limestone. Same as R and L above.

RLrP = Crop residues, limestone, and rock phosphate. Same as R, L, and rP
above.

RLrPK = Crop residues, limestone, rock phosphate, potash. For many years kainit

at the annual acre-rate of 200 pounds was used. Now muriate of potash
is used at the rate of 100 pounds an acre for each corn and wheat crop.

On some fields other fertilizer materials than those in the above

treatment systems have been used. They are denoted by the following

symbols :

KC1 = Muriate of potash (see above).
sP = Superphosphate. Rates vary with the experiment. In general they

approximate half the rock-phosphate rate.

bP = Bone phosphate. Applications are similar in amount to those of super-

phosphate.
N = Nitrogen. The carrier and rates of application vary with the experiment.

Facts are given with the data.

M.F. = Mixed fertilizer.

( )
= Tons. To differentiate ton yields from bushel yields, the figures denoting

tons are placed in parentheses.
Le = Legumes. Usually Hubam clover or biennial sweet clover for plowing

under as a green manure in residues system.

Soil Groups Represented
1

The general character of the soils represented by the experiment
fields is indicated by the following classification. The dates given
indicate the years in which the various fields were established.

Group Location Year

No. Description of Soil of field established

I. Dark soils with heavy, noncalcareous subsoils

Young Aledo 1910

1 1 . Dark soils with heavy, calcareous subsoils

Young / Hartsburg 1911
'

1 Minonk 1910

'Classification prepared by R. S. Smith, Chief in Soil Physics and Soil

Survey.
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III. Dark soils with noncalcareous subsoils

Semimature / Bloomington 1902

I Urbana 1876
1915
1907

IV. Dark soils with open, noncalcareous subsoils

Semimature.. ../ Dixon 1910

1 Mt. Morris 1910

V. Dark soils with impervious, noncalcareous subsoils

f Carthage 1911
Semimature

Clayton 1911

[ Lebanon 1910
Mature Carlinville 1910

VI. Dark soils with heavy, impervious, calcareous subsoils

Young (due to erosion) Joliet 1914

VII. Gray soils with impervious, noncalcareous subsoils

Old (moderately well drained) . . . . / Ewing 1910

\ Oblong 1912

Old (poorly drained; slick spots). . ../ Newton 1912

I Toledo 1913
X. Yellowish gray soils with impervious,

noncalcareous subsoils

|
Enfield 1912

Mature Unionville 1911

I West Salem 1912

Old (poorly drained; slick spots) . . [ Raleigh 1910

\ Sparta 1916
IX. Brownish yellow-gray soils with calcareous subsoils

Young Antioch 1902

XIV. Sandy loams and sands

Semimature Oquawka 1915

XVI. Hilly, forest, orchard, and pasture land

Mature.. . Elizabethtown 1917



152 BULLETIN No. 425 [July,

PART I. CROP YIELDS OF 1934 AND 1935. WITH
SUMMARIES FOR 1932-1935

K
]f ^HE YIELDS of the more important crops grown on the Illinois

soil experiment fields during the crop seasons of 1934 and 1935
1*- and for the four-year period ending in 1935 are given in Tables

1 to 18.

In these tables total yields are given for the check plots and

increases in yields for the soil treatments applied to the other plots.

By recording the yields in this way the influence of any particular
soil-treatment material can be determined at a glance, and at the same
time it is a simple matter to calculate the total yields obtained under

any treatment combination by merely adding the increase shown for

the treatment to the yield shown for the check plot.

The fields are arranged in descending order according to check-

plot yields, an arrangement that enables one to correlate more easily
"natural" productivity and response to treatment materials.

It will be noted that yields are given for soil groups as well as for

individual fields.

Crop Yields for 1934

In studying the crop yields for 1934 (Tables 1 to 6) it should be

kept in mind that this was a very hot, dry season, and that in some
sections of Illinois heavy damage was done by chinch bugs. Manx-

crop failures were experienced, and low yields prevailed generally.

It is interesting to note, however, that in spite of the unusually
adverse conditions soil treatments of various kinds gave some very

good increases on a number of the fields. Manure was especially

effective under these unfavorable conditions.

Crop Yields for 1935

The yields for 1935 (Tables 7 to 12) were, on the whole, much
better than those for 1934. In some parts of Illinois corn yields, for

instance, were well above 100 bushels an acre on the best treated

plots. In other parts of the state delayed planting and a short growing
season were responsible for poor quality and low yields.

Soil-treatment practices that provided plenty of fresh organic
matter gave good increases on practically all fields.

The small-grain and hay yields are interesting when viewed from
the standpoint of soil and treatment relationships. The lower the

productive level of the soil, the more effective the mineral fertilizers

tended to be.

Average Yields for 1932-1935

The influence of soil treatment on yields during the four-year

period ending in 1935 is shown by a study of Tables 13 to 17.
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Corn yields, for instance, during this four-year period averaged
from 5 to 75 bushels an acre on untreated land, depending upon the

nature of the soil. Corn increases credited to individual treatment

materials ranged from nothing to 30' bushels an acre, depending on the

treatment and the condition of the soil.

Manure produced rather large increases in corn yields, especially
when applied to the better corn-belt soils. Limestone was especially

effective on the less productive soils when applied in addition to

manure. In the residues system limestone was not so effective, prob-

ably because of the deficiency of other nutrient elements. The rather

large increases for potash on the soils of lower productivity tends to

confirm this point of view.

The small-grain and hay yields also show striking variations but

evidence somewhat different behavior from corn in that the results for

organic matter, especially manure, were of less importance.
To anyone interested in the comparative behavior of the different

crops under the same or different conditions of soil and soil treatment,

the summarized data in Table 18 will be of interest.
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PART II. INFLUENCE OF VARIOUS MATERIALS IN
INCREASING CROP YIELDS AND

VALUES, 1932-1935

TABLES in this Part furnish a basis for judging the

relative effectiveness of various treatment materials and systems
-*- in increasing crop yields and values on each of the Illinois soil

experiment fields during the last rotation period.
A very condensed form of summary is used. The crop yields for

the four-year period have been converted into both money values and

digestible nutrients, and the latter measure has been used as the basis

for calculating the percentage increases that are attributable to the

various soil-treatment materials. For those fields on which a four-

year rotation is practiced and each crop is grown every year an

arrangement which prevails on most fields this procedure condenses

16 crop yields into one figure.

From such figures one can see at a glance the relative advantage
which has been demonstrated for any particular treatment material

during the four-year period.

Wide Range in Productivity Levels of Untreated Land

The great range in the present productivity levels of untreated

Illinois soils is shown by the yields obtained from the untreated plots

on the twenty-five fields listed in Table 19. The annual acre-value of

the crops grown during the last rotation ranged from $2.86 at Eliza-

bethtown to $22.60 at McNabb. Values for the other fields are

distributed more or less regularly between these two extremes.

In order that comparisons between the different fields with respect
to their productivity levels may be quickly made, these levels are

expressed as percentage variations from the average of the three fields

representing soils of good productivity Aledo, Hartsburg, and

Minonk, whose yields of digestible nutrients averaged 1,848 pounds.
When these percentage variations are correlated with the soil groups
on pages 150 and 151, some interesting relationships are apparent. The
darker-colored soils, for instance, range in productivity level from
around 50 percent of the average of the three "basic" fields to 123 per-
cent. The lighter-colored soils range from 15 percent to 32 percent.
The sand soils occupy a position at about 33-percent level. (See page
196 for graphical presentation of these facts.)

Response to Manure

The amount of manure that can be produced and returned to the

soil in livestock systems of farming depends upon the productiveness
of the soil. Tests show that when one-third of the produce grown is

sold and two-thirds fed, and allowance is made for one-fifth of the
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TABLE 19. UNTREATED LAND: VALUE OF ALL CROPS, YIELD OF DIGESTIBLE
NUTRIENTS, AND PRODUCTIVITY LEVELS, ILLINOIS SOIL EXPERIMENT FIELDS

(Based on average annual acre-yields for four-year period ending in 1935)

Rank
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TABLE 20. MANURE: AMOUNTS APPLIED AND INFLUENCE ON CROP VALUES,
DIGESTIBLE NUTRIENTS, AND SOIL PRODUCTIVITY LEVELS,

ILLINOIS SOIL EXPERIMENT FIELDS

(For four-year period ending in 1935)

Rank Field
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TABLE 21. CROP RESIDUES: INFLUENCE ON CROP VALUES, DIGESTIBLE
NUTRIENTS, AND SOIL PRODUCTIVITY LEVELS WHEN PLOWED DOWN IN AB-

SENCE OF OTHER SOIL TREATMENTS, ILLINOIS SOIL EXPERIMENT FIELDS

(For four-year period ending in 1935)
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removed from the residues plot and two are removed from the check

plot. This makes it difficult to measure the effects of those fields

where red clover is grown both as hay and as a residues crop. If the

system has worth on such soils, it should be reflected in the grain

yields. Reference to the yield data for the Dixon field indicates that

increased grain yields are obtained in this system.

Response to Limestone

On most experiment fields an application of 4 tons of limestone in

addition to either manure or crop residues was made when the field

was established. Subsequent applications were made at the rate of

2 tons an acre each four years thereafter until 1923, when all applica-
tions were discontinued, the plan being to make future applications

TABLE 22. LIMESTONE: INFLUENCE ON CROP VALUES, DIGESTIBLE NUTRIENTS
AND SOIL PRODUCTIVITY LEVELS WHEN USED IN ADDITION TO EITHER
MANURE OR CROP RESIDUES, ILLINOIS SOIL EXPERIMENT FIELDS

(For four-year period ending in 1935)

Manure system
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when needed. The total amount applied to date to the respective fields

ranges from 4 to 10 tons an acre, depending upon the age of the

field. On most fields the total application is equivalent to about 700 to

800 pounds annually.
The influence of limestone on soil productivity is probably in large

part indirect. Many soils will not grow legume crops such as red

clover, sweet clover, and alfalfa satisfactorily until limestone has been

applied. With a satisfactory growth of these legumes, especially when
all or a part of the growth is plowed under, striking improvements in

soil productivity are usually observed. Altho this increased productiv-

ity may result directly from the residues of the legume crops grown,
limestone must be given credit for making the increase possible.

Many of the fields which gave but little response to the residues

system of soil management (Table 21) are very greatly improved in

productivity after the application of limestone (Table 22). The degree
of such improvement appears to be related more or less directly to

the natural ability of the soil to grow satisfactory legume crops. The
more productive soils that naturally produce more or less satisfactory

legume crops give the least response to applications of limestone
;

those that naturally produce unsatisfactory legume crops give the

greatest responses. It is therefore to be expected that soils varying

widely in natural productivity will exhibit a wide range in response to

limestone.

These data indicate that some soils are in great need of limestone,

while others have not as yet developed any need for it. Such results

emphasize the fact that a definite soil-testing program is needed on

every farm. Directions for making the necessary tests are given in

Circular 346, "Test Your Soil for Acidity."

Response to Phosphate

On most Illinois soil experiment fields one ton of rock phosphate
an acre was applied when the field was established, and one ton was
further applied every four years thereafter until a total of 4 tons was
reached. On some fields bone phosphate was applied at the annual

rate of 200 pounds an acre until a total of 4,800 pounds was reached.

Including all the years of the experiments, rock phosphate has been

applied at the annual acre-rate of 350 to 400 pounds and bone phos-

phate at the rate of 150 pounds. The results obtained from this use of

the phosphates during the four-year period ending in 1935 are recorded

in Table 23.

More recently superphosphate has been applied on a number of

the fields in comparison with the above-mentioned carriers. For the

results of these experiments, see index on page 242.

In general, better responses to phosphate were obtained in the

residues system than in the manure system, probably because the

manure functions to some extent as a source of phosphorus. In both
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TABLE 23. ROCK PHOSPHATE: INFLUENCE ON CROP VALUES, DIGESTIBLE
NUTRIENTS, AND SOIL PRODUCTIVITY LEVELS WHEN USED IN ADDITION

TO EITHER MANURE AND LIMESTONE OR CROP RESIDUES AND
LIMESTONE, ILLINOIS SOIL EXPERIMENT FIELDS

(For four-year period ending in 1935)
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TABLE 24. POTASH: INFLUENCE ON CROP VALUES, DIGESTIBLE NUTRIENTS, AND
SOIL PRODUCTIVITY LEVELS WHEN USED IN ADDITION TO RESIDUES,

LIMESTONE, AND PHOSPHATE," ILLINOIS SOIL EXPERIMENT FIELDS

(For four-year period ending in 1935)
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fertilizer point of view, see page 149). In order that the reader may
have some notion of what the net increases have been that have

resulted from the use of soil-treatment materials on the Illinois soil

experiment fields, deductions for costs have been made for those

treatment combinations that have given the largest net increases on
the respective fields. These data are recorded in Table 25.

In general, the less productive soils have tended to give the largest
net acre-returns for the various systems of soil treatment. On these

soils the more complicated systems of treatment are needed, while on
the more productive soils the simpler systems of treatment have tended

to give the greater economic increases. The manure systems tend to

be more effective than the residues systems, tho some of the more

productive soils give larger net increases for the residues system (see
Aledo field).

Altho the net increases for the various systems of soil treatment

are of much interest, they are of less importance to the farmer than

the total acre-yields after the cost of the treatment has been deducted.

The importance of viewing the data from this standpoint is brought
out in Table 26.

Ranked by net values of total crop yields, the Illinois soil experi-
ment fields (Table 26) fall into quite a different order than when

arranged according to net value of crop increases. Even tho the net

increases for soil treatment may be considerably greater on the less

productive soils than on the more productive soils, the net total yields

produced on the more productive fields are much greater. On the

Aledo and Sparta fields, for instance, the net values of the increases

from soil treatment in the residues system are about the same $5.21
and $4.97 respectively (Table 25) ; yet the total value of the crop

yields from the Aledo field is $24.52, while from the Sparta field it is

only $8.25 (Table 26).
These figures emphasize the fact that net total acre-production is

of much greater importance to a farmer than the increases that he
can obtain for any particular treatment.

Investment Returns From Soil-Treatment Systems. The effect of

a soil treatment viewed even from the standpoint of the total net acre-

value realized after treatment costs are deducted is interesting but it

is not the final test of the worthwhileness of a treatment system to

the individual farmer, for a system may add substantially to the yields

of low-yielding land without enabling a farmer to reap a profit from

the farm as a whole when growing and marketing costs as well as

treatment costs have been deducted.

It is from this "farm point of view" that an individual farmer must

evaluate systems of soil treatment. It is not an easy one from which

to generalize in presenting soil-treatment data owing to the existence

of widely varying costs and prices. A moderate increase or decrease
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in crop prices may change completely the relative importance of any
system of soil treatment. Higher crop prices tend to bring the more

complicated, more expensive treatment systems into the profitable
class

;
lower crop prices tend to emphasize the simpler systems.

In order, however, to give some notion of the practical farm value

of the respective systems of soil treatment used on the Illinois soil

experiment fields, the data in Table 27 have been calculated. These

figures are based on crop yields over the past four years. They repre-
sent the difference between gross crop values and the total costs of

growing and marketing as well as soil treatment. They represent that

portion of the gross crop values that must be used for taxes, interest,

repayment of principal and rewards for ownership and operation. For
the purpose of this study uniform growing and marketing costs were
used for all conditions as follows:

Growing costs Harvesting and

per acre marketing costs

Corn 8.00 6 cents a bushel
Oats 4.00 4 cents a bushel

Wheat 6.00 7 cents a bushel

Soybeans 8.00 10 cents a bushel

Hay 5.00 $3.00 a ton

Crop values and treatment costs were computed as explained on

page 148.

In studying these figures one must keep in mind that crop failures

due to hot, dry weather and chinch bugs were common in some sections

of the state during the past four years.

The more highly productive soils have given positive values and

the soils of low productivity have given losses, on the untreated land.

All fields show positive values for some system of soil treatment. The
character of the most effective system (italics} varies on the different

fields. In general, the simpler systems have given the best returns on

the most productive soils and the more complicated systems on the

less productive soils. For some fields the investment returns are of a

rather high order, while on others they are rather small. These data,

even at the comparatively low level of crop prices used, indicate the

need for attention to systems of soil treatment on Illinois soils.

If the reader wishes to think of these data in terms of land values,

he can do so by allowing for taxes and other charges and capitalizing

at any percentage rate he desires. Thus, if 1 percent is allowed for

taxes, 5 percent for interest, and 3 percent for retirement of principal,

or for operator or owner rewards (a total of 9 percent), the capitalized

value of the land may easily be determined by dividing the investment

returns by .09. For the best treatment on the Group I soils, this value

would be $161 an acre. If it is desired to capitalize only for interest

and taxes (6 percent), then the land value for the best treatment for

the Group I soils would rise to $242 an acre.
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Most Effective Systems of Soil Treatment. Practically every sys-
tem of soil treatment employed on the Illinois soil experiment fields

has proved the most effective on some field (Tables 25, 26 and 27).
On some fields the simplest systems have been the most effective; on

others the most complicated systems have given the best results. On
the gray, yellow, sandy, hilly, and other less productive soils, the

manure systems have usually proved of more value than the residues

systems ;
while on the more productive dark soils the residues systems

have tended to be equally as or more effective than the manure sys-

tems.

The fact that no one system of soil treatment gives the best results

on all soils is emphasized by these results. A study of these fields by
rotation periods (data not presented here) reveals further that the

most effective system for any particular field changes from time to

time, tending to go from the simpler to the more complex. A clear

lesson from these data is that farmers must be constantly on the alert

if they are to make the most economic use of their soils.

Effect of Soil Treatment on Productivity Levels

Marked differences in the productivity levels of the untreated plots

on the twenty-five Illinois soil experiment fields are shown in Fig. 1

and by the data in Table 19. Whether the levels of the less productive
soils can be economically raised to those of the more productive soils

thru the use of suitable soil treatments is a question that is frequently
asked. The answer of these fields to this question at the present time

is shown in Fig. 2.

In this graph the productivity level of the untreated plots on each

field is represented by the shaded portion of the bar. The effectiveness

of soil treatment in raising these productivity levels is shown by the

unshaded portion of each bar, this unshaded portion representing, not

the gross increase in yields obtained by the most effective soil treat-

ment on each field, but the crop increase that is left after enough of

the additional yield has been subtracted to pay the cost of the treat-

ment.

Inspection of the chart shows that the soils which produce the low-

est yields without treatment are those that give the greatest increases

for treatment. With the less productive soils the increases attributable-

to treatment tend to be several times as large as the yields obtained

without treatment. On the more productive soils the yields from the

untreated land tend to be several times as great as the increases attribu-

table to treatment. On each field, however, there is at least one treat-

ment that has raised the productive level of the soil enough to pay for

itself.

Whether the crop-producing capacity of the less productive soils

can ever be brought up to the present productivity levels of the better



1% Bri.i.ETix No. 425

soils seems doubtful. The gray and yellow soils after twenty-five

years have potential levels only about one-half the level of the better

untreated soils.

FIG. 1. How THE PRODUCTIVITY LEVELS OF THE UNTREATED PLOTS ON
TWENTY-FIVE ILLINOIS SOIL EXPERIMENT FIELDS VARY

The untreated soil of these fields ranges in productivity from an index

of more than 100 at McNabb to less than 15 at West Salem. Long-time average

crop yields are the basis for these data. The yields from the untreated land

on the Aledo, Hartsburg, and Minonk fields, representing good corn-belt soils

and yielding 1,823 pounds of digestible nutrients an acre annually, are taken

as 100, and the productivity of each of the twenty-five fields is shown as a

icrcentagc of this average.

Relation of Soil Treatment to Crop Quality

Increases in yield do not measure all the benefits from soil treat-

ment; the quality of the crop may be so improved as to be a matter

of considerable importance also. Corn grown on some soils is drier

and better filled than that grown on other soils, and because of this

the shrinkage between field and market is much reduced.

Corn grown on some of these fields was of such quality that for
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every 100 bushels of ears husked (70 pounds to the bushel), there were
available for market 99.7 bushels containing 16.0 percent moisture,

which is the allowance for No. 2 shelled corn. Corn produced on other

fields was of such quality that only 77.9 bushels would be available for

market out of 100 bushels of ears husked. These figures are shown in

Table 28. Stated in another way, as little as 70.2 pounds of husked
ears from some fields and as much as 89.9 pounds from other fields

would be required to make a bushel of corn on this basis.

A detailed study of the quality of the corn from the untreated plots
on these fields shows interesting relations to soil conditions. In general

PRESENT PRODUCTIVITY

POTENTIAL PRODUCTIVITY

FIG. 2. POSSIBILITIES OF RAISING THE PRODUCTIVITY LEVELS
OF ILLINOIS SOILS

The four years 1932 to 1935 furnish the data for the above charts. Aver-

age crop yields from the untreated plots on the Aledo, Hartsburg, and Minonk
fields, representing good corn-belt soils and yielding 2,052 pounds of digestible
nutrients an acre annually in the manure system and 1,644 pounds in the

residues system, are taken as 100 ; the present and potential levels of each field

are then figured as percentages of these figures. The index representing po-
tential productivity is calculated from the net acre-yield under the soil treat-

ment giving the largest yield after enough has been deducted to cover the cost

of the treatment.
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the better drained soils produced corn that showed the least shrinkage,
and the poorly drained soils corn that showed the greatest shrinkage.

Productivity levels do not seem to be consistently a factor in the

amount of shrinkage that takes place in a corn crop except as low

productivity is associated with poor drainage. Some of the soils of

low productivity (Groups XIV and XVI) but well drained grew corn

with little shrinkage. No highly productive soil, however, produced
corn with extremely high shrinkage.

With few exceptions, some system of soil treatment was effective

in reducing the shrinkage between field and market on every field. The

greatest reductions occurred of course on those fields where the shrink-

age on the untreated land was greatest. On some fields shrinkage was
reduced the equivalent of more than 14 bushels to every hundred
bushels husked. These facts emphasize in another way the importance
of employing the proper soil-treatment practices on Illinois soils.

PART III. LONG-TIME SUMMARIES OF CROP YIELDS
ON INDIVIDUAL FIELDS

LONG-TIME RECORDS for each of the major crops

grown on each of the soil experiment fields now operated by the

H- Illinois Station are shown in this Part. These records, with few

exceptions, give average yields from the time the field was established

thru the crop season of 1935. Miscellaneous crops and crops sub-

stituted for failures are not included unless they were grown at least

four times.

In order to obtain a more complete and at the same time a more
condensed picture of the relative effectiveness of the different systems
of soil treatment used or of fertilizer material applied, each table

shows the yields of all crops grown in each system consolidated into

and expressed as total digestible nutrients (already explained on page

148). These data on total digestible nutrients account for every crop

grown each year on each field.

Yield indexes are also included, calculated from the yields of total

digestible nutrients. The indexes for the four-year period ending in

1935 are calculated from the same base figures as those for the entire

time the field has been under operation, and thus one can see at a

glance how the present behavior of the field compares with its long-
time performance. (The average long-time yields in the check plot in

the residues system is used as the base figure, 1.000, for all calcula-

tions in the residues system ; and the check plot in the manure system
is used similarly for the calculations in that system.)
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TABLE 29. ALEDO FIELD: COMPARISON OF SOIL-TREATMENT SYSTEMS

Present rotations: Manure system Corn, corn, oats, clover-alfalfa;
Residues system Corn, corn, oats (Le), wheat (Le)

(Average crop yields 1910-1935 in bushels or (tons) per acre)

Corn
Treatment 1st yr.

systems 24

crops
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TABLE 30. ALEDO FIELD: PHOSPHATE-CARRIER TESTS" ROCK, SUPER, AND
BONE PHOSPHATES USED WITH AND WITHOUT LIMESTONE

Present rotations: Manure system Corn, corn, oats, clover;
Residues system Corn, corn, oats (Le), wheat (Le)

(Average crop yields 1924-1935 in bushels per acre)

Treatment
systems
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TABLE 32. ANTIOCH FIELD: COMPARISON OF SOIL-TREATMENT SYSTEMS
Present rotation: Corn, oats, mixed hay, wheat (Le)

(Average crop yields 1902-1923 in bushels or (tons) per acre)

Treatment

systems
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TABLE 34. BLOOMINGTON FIELD: COMPARISON OF SOIL-TREATMENT SYSTEMS

Present rotation: Corn, corn, oats, clover-alfalfa, wheat (Le)

(Average crop yields 1902-1923 in bushels or (tons) per acre)
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TABLE 36. CARLINVILLE FIELD: COMPARISON OF SOIL-TREATMENT SYSTEMS
Present rotation: Corn, oats, wheat, clover-alfalfa

(Average crop yields 1910-1935 in bushels or (tons) per acre)
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TABLE 38. CARLINVILLE FIELD: MIXED-FERTILIZER TESTS

Present rotation: Corn, wheat (Le)

(Average crop yields 1910-1935 in bushels or (tons) per acre)

Treatment systems
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TABLE 41. CARTHAGE FIELD: SWEET-CLOVER GREEN-MANURE TESTS-
COMPARATIVE INFLUENCE OF FALL HAY REMOVAL ON FIRST

AND SECOND CROPS OF CORN
Rotation: Corn, corn, oats (Le)

(Average crop yields 1927-1930 in bushels per acre)

First-year corn Second-year corn
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TABLE 42. CARTHAGE FIELD, Concluded

Treatment

systems
Corn Oats Clover* Wheat 5"

Section C Superphosphate

sP...
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TABLE 44. CLAYTON FIELD: MIXED-FERTILIZER TESTS

Present rotation: Corn, oats, wheat (Le)

(Average crop yields 1930-1935 in bushels per acre)

209

Treatment systems
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TABLE 46. D1XON FIELD: PHOSPHATE-CARRIER TESTS* ROCK, SUPER, AND
BONE PHOSPHATES USED WITH AND WITHOUT LIMESTONE

Present rotation: Corn, oats, clover, wheat (Le)

(Average crop yields 1924-1935 in bushels or (tons) per acre)

Treatment
systems
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TABLE 48. ELIZABETHTOWN FIELD: COMPARISON OF SOIL-
TREATMENT SYSTEMS

Present rotation: Corn, oats, mixed hay, wheat (Le)

(Average crop yields 1918-1935 in bushels or (tons) per acre)

211

Treatment

systems
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TABLE 50. ENFIELD FIELD: LEGUME GREEN-MANURE TESTS-
CLOVER vs. RED CLOVER

Present rotation: Corn, wheat (Le either red or sweet clover)

(Average crop yields 1924-1935 in bushels per acre)

[July,

-SWEET

Treatment systems*
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TABLE 52. EWING FIELD: POTASH-PROBLEM TESTS INVOLVING SUPPLEMENTARY
FERTILIZER COMBINATIONS, ORGANIC MATTER, AND MANAGEMENT FACTORS

Present rotation: Corn, oats, mixed hay, wheat (Le)

(Average crop yields 1932-1935 in bushels or (tons) per acre)

Treatment

systems
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TABLE 52. EWING FIELD, Concluded

Treatment
systems

Mixed
All crops

Corn Oats
hay. Wheat

Digestible Yield
nutrients index

Section D Miscellaneous treatments

NaNO,..
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TABLE 54. HARTSBURG FIELD: PHOSPHATE-CARRIER TESTS" ROCK, SUPER,
AND BONE PHOSPHATES USED WITH AND WITHOUT LIMESTONE

Present rotations: Manure system Corn, corn, oats, clover-alfalfa;
Residues system Corn, corn, oats (Le), wheat (Le)

(Average crop yields 1924-1935 in bushels per acre)

Treatment
systems
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TABLE 55. HARTSBURG FIELD: COMPARISON OF FERTILIZERS USED AS
SUPPLEMENTS TO SOIL-TREATMENT SYSTEMS

Present rotation: Corn, oats, wheat, clover-alfalfa

(Average crop yields 1932-1935 in bushels or (tons) per acre)

Corn Oats Wheat Clover-alfalfa

Treatment

systems
Supplementary Supplementary Supplementary Supplementary

treatment treatment treatment treatment

None With None With None With None With

Treble superphosphate 0-45-0

. .
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TABLE 57. JOLIET FIELD: LEGUME AND SOIL-TREATMENT COMBINATION
TEST RED CLOVER vs. ALFALFA IN ROTATION

Present rotation: Corn, barley, wheat, legume (clover or alfalfa)

(Average crop yields 1924-1935 in bushels or (tons) per acre)

Treatment

systems
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TABLE 59. KEWANEE FIELD: COMPARISON OF SOIL-TREATMENT SYSTEMS

Present rotations: Manure system Corn, oats, clover, wheat;
Residues system Corn, corn, oats (Le), wheat (Le)

(Average crop yields 1915-1935 in bushels or (tons) per acre)

All crops
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TABLE 61. KEWANEE FIELD: PHOSPHATE TESTS

(Average crop yields 1928-1935" in bushels or (tons) per acre)

Treatments
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TABLE 62. KEWANEE FIELD: PHOSPHATE TESTS

Crop: Continuous winter wheat

(Average crop yields 1932-1935* in bushels per acre)

Treatments
Wheat
1932

Wheat
1933

Wheat
1935

average

Rock phosphate of different finenesses (total acre-application, 150 pounds)

None
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TABLE 64. LEBANON FIELD: COMPARISON OF FERTILIZERS USED AS
SUPPLEMENTS TO SOIL-TREATMENT SYSTEMS

Present rotation: Corn, oats, wheat, clover-alfalfa

(Average crop yields 1932-1935 in bushels or (tons) per acre)

Treatment

systems
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TABLE 64. LEBANON FIELD, Concluded

Treatment

systems
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TABLE 65. LEBANON FIELD: SOIL-TREATMENT SYSTEMS FOR POTATO ROTATION
Present rotation: Potatoes, wheat (Le)

(Average crop yields 1925-1935 in bushels per acre)

Treatment systems
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TABLE 67. MINONK FIELD: COMPARISON OF SOIL-TREATMENT SYSTEMS

Present rotations: Manure system Corn, corn, oats, clover-alfalfa;
Residues system Corn, corn, oats (Le), wheat (Le)

(Average crop yields 1910-1935 in bushels or (tons) per acre)

Corn
Treatment 1st yr.

systems 23

crops



226 BULLETIN No. 425 [July,

TABLE 69. MT. MORRIS FIELD: COMPARISON OF SOIL-TREATMENT SYSTEMS

Present rotations: Manure system Corn, oats, clover, wheat;
Residues system Corn, corn, oats (Le), wheat (Le)

(Average crop yields 1910-1935 in bushels or (tons) per acre)
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TABLE 71. MT. MORRIS FIELD: ROTATION TEST COMPARATIVE EFFECTS OF
TIMOTHY, SOYBEANS, RED CLOVER, AND ALFALFA

Present rotation: Corn, oats and either timothy, soybeans, red clover, or alfalfa

(Average crop yields 1928-1935 in bushels or (tons) per acre)

Treatment
systems
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TABLE 74. OBLONG FIELD: COMPARISON OF SOIL-TREATMENT SYSTEMS
Present rotation: Corn, soybeans, wheat (Le), timothy (4 years)

Rotation until 1935: Corn, oats, mixed hay, wheat (Le)

(Average crop yields 1912-1935 in bushels or (tons) per acre)

Treatment

systems

Corn Oats
23 20

crops crops

Leg- Soy-
ume Wheat bean

hay 21 hay,
22 crops 5

crops crops

All crops

Digest-
ible nu-
trients

Yield index

1912-

1935
1932-

1935

20.6 16.1 (.45) 9.0 (1.13)
M 31.6 23.6 (.59) 13.6 (1.29)
ML . 44.1 33.1 (1.56) 23.1 (1.96)
MLrP 44.8 34.2 (1.64) 27.1 (2.11)

22.0 21.1 (.45) 9.4 (1.01)
R 25.7 23.2 (.54) 12.1 (1.12)
RL 31.1 32.3 (1.36) 20.9 (1.72)
RLrP 34.0 35.1 (1.54) 26.4 (1.71)

546 1.000 1.174
806 1.476 1.622

1 361 2.493 3.147
1 468 2.689 3.321

562
664

1 071
1 214

1.000
1.181
1.906
2.160

.998
1.142
1.931
2.121

RLrPK 45.7 35.2 (1.81) 28.6 (1.98) 1440 2.562 2.931
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TABLE 75. OBLONG FIELD: PHOSPHATE-CARRIER TESTS ROCK, SUPER,
DlCALCIUM (Dl-CA), AND POTASSIUM (K) PHOSPHATES

Present rotation: Corn, soybeans, wheat (Le), timothy (4 years)
Rotation until 1935: Corn, oats, mixed hay, wheat (Le)

(Average crop yields 1924-1935 in bushels or (tons) per acre)

Treatment
systems
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TABLE 77. RALEIGH FIELD: COMPARISON OF SOIL-TREATMENT SYSTEMS

Present rotation: Corn, oats, mixed hay, wheat (Le)

(Average crop yields 1910-1935 in bushels or (tons) per acre)

Treatment
systems

C
,?|

n

crops

Oats
24

crops

Leg-
ume
hay
14

crops

Wheat
18

crops

Soy-
bean

hay
9

crops

All crops

Digest-
ible nu-
trients

Yield index

1910-

1935
1932-

1935

0....
M....
ML.. .

MLrP.

..

R....
RL. ..

RLrP.

13.6
27,

42,

43,

15.4
18.7
34.8
38.3

10.7 ( .12) 5.5 ( .62) 412 1.000 .949
16.6 ( .22) 8.5 ( .82) 687 1.667 1.947
27.1 (1.27) 20.6 (1.38) 1304 3.165 3.532
28.5 (1.36) 22.7 (1.59) 1 358 3.296 3.714

12.4 ( .11) 6.4 ( .47) 360 1.000
13.8 ( .12) 8.3 ( .53) 435 1.208
23.7 ( .66) 16.5 (1.05) 889 2.469
28.3 ( .74) 19.8 (1.16) 990 2.750

1.192
1.411
2.647
3.053

RLrPK 44.4 28.3 (1.10) 25.0 (1.29) 1163 3.231 3.633

(See page 233 for Table 78)

TABLE 79. SPARTA FIELD: COMPARISON OF SOIL-TREATMENT SYSTEMS

Present rotations: Manure system Corn, oats, mixed hay, wheat;
Residues system Corn, soybeans, wheat (Le), wheat (Le)

(Average crop yields 1916-1935 in bushels or (tons) per acre)

Treatment
C In

systems
crops
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TABLE 78. RALEIGH FIELD: PHOSPHATE-CARRIER TESTS" ROCK, SUPER,
AND BONE PHOSPHATES

Present rotation: Corn, oats, mixed hay, wheat (Le)

(Average crop yields 1924-1935 in bushels or (tons) per acre)

Treatment
"

~

systems
cropg
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TABLE 80. SPARTA FIELD: COMPARISON OF FERTILIZERS USED AS SUPPLE-
MENTS TO SOIL-TREATMENT SYSTEMS

Present rotations: Manure system Corn, oats, mixed hay, wheat;
Residues system Corn, soybeans, wheat (Le), wheat (Le)

(Average crop yields 1932-1935 in bushels or (tons) per acre)

Treatment
systems
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TABLE 82. TOLEDO FIELD: PHOSPHATE-CARRIER TESTS'* ROCK, SUPER,
AND BONE PHOSPHATES

Present rotation: Corn, oats, mixed hay, wheat (Le)

(Average crop yields 1924-1935 in bushels or (tons) per acre)

All crops

Treatment
systems
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TABLE 83. TOLEDO FIELD: COMPARISON OF FERTILIZER MATERIALS WHEN
USED AS SUPPLEMENTS TO SYSTEMS OF TREATMENT MURIATE OF

POTASH, MIXED FERTILIZERS, AND GRAIN STRAWS

Present rotation: Corn, oats, mixed hay, wheat (Le)

(Average crop yields 1932-1935 in bushels or (tons) per acre)

Treatment

systems
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TABLE 83. TOLEDO FIELD, Concluded

Treatment

systems

Corn Oats
4 crops 4 crops

All crops

,

Wheat
4 crops Digestible Yield

nutrients index

Section D Potash, mixed fertilizers and straw additions

R, KC1 . .
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TAHLE 86. UNIONVILLE FIELD: COMPARISON OF FERTILIZERS USED AS SUP-
PLEMENTS TO SOIL-TREATMENT SYSTEMS ROCK AND SUPERPHOSPHATE,

MURIATE OF POTASH, SODIUM NITRATE

Present rotations: Manure system Corn, oats, lespedeza, wheat;
Residues system Corn, soybeans, wheat (Le), wheat (Le)

(Average crop yields 1925-1935 in bushels or (tons) per acre)

Treatment
systems
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TABLE 87. URBANA, MORROW PLOTS: ROTATION TESTS WITH AND WITHOUT
SOIL TREATMENT

(Average annual crop yields in bushels or (tons) per acre)

Rotations

Treatments Corn, oats Corn, oats, red clover

Corn Oats Corn Oats Hay

1888-193548 years

None
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TABLE 89. URBANA, SOUTH FARM: COMPARISON OF SOIL-TREATMENT
SYSTEMS, NORTH-CENTRAL ROTATION
Rotation: Corn, corn, oats, clover

(Average crop yields 1903-1935 in bushels or (tons) per acre)

Treatment

systems
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INDEX TO FERTILIZER AND TREATMENT MATERIALS
MINERAL FERTILIZERS

TABLES
Lime Carriers

Limestone Standard on most fields

Influence on crop values, digestible

nutrients, and productivity
levels 22

Comparative tests 37, 57, 73

Nitrogen Carriers

Ammonium sulfate 68

Sodium nitrate 52, 68, 80, 86

Phosphorus Carriers

Bone phosphate 30, 31, 32, 33, 34, 46, 54, 58, 60, 61, 75, 78, 82
Rock phosphate

Standard On most fields

Influence on crop values, di-

gestible nutrients, and
productivity levels 23

Rates of application 58, 61

Fineness of grinding 58, 61, 62

Slag phosphate 31

Superphosphate 30, 31, 37, 42, 44, 46, 50, 52, 54, 58, 60, 61, 64,

65, 75, 78, 80, 82, 86
Treble superphosphate 37, 55, 58, 61, 65

Comparison of carriers 30, 31, 33, 34, 37, 42, 46, 50, 52, 54, 55, 58, 60,

61, 62, 64, 65, 75, 78, 80, 82, 86
Potassium Carriers

Kainit Was standard on most fields prior to 1932
Potassium chlorid Standard on most fields since 1932
Influence on crop values, digestible

nutrients, and productivity
levels 24

Potassium sulfate 32, 33, 34, 35

Comparison of carriers 44, 52, 75, 80, 82, 86

Mixed Fertilizers 38, 42, 44, 52, 55, 64, 80

Miscellaneous Materials

Gypsum 57

ORGANIC MANURES
Animal Manures

Regular application On most fields

Amounts applied and influence on

crop values, digestible nutri-

ents, and productivity levels. 20
Residual effect 52, 55, 70

Crop Residues
Combinations Standard on most fields

Influence on crop values, digestible

nutrients, and productivity
levels 21

Cornstalks 47
Grain straws 47, 52, 65, 83, 84
Green manures

Alfalfa.. 57, 71

Comparison of legumes 50, 57, 71

Hubam clover 29, 30, 31, 53, 54, 59, 60, 65, 67, 68, 69, 72, 79,
80
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TABLES

Lespedeza Seeded with Hubam and sweet clover on most
southern fields since 1930 and most northern
fields since 1934

Red clover 50, 57, 71

Soybeans 71

Sweet clover Standard on most fields

SPECIAL EXPERIMENTS

Legumes vs. nonlegume residues 47

Special phosphate studies 58, 61, 62

Effect of various hay crops on soil

productivity 71

SUMMARIES BY INDIVIDUAL CROPS
Corn (first year)

1934 yields 1

1935 yields 7

4-year period ending in 1935 13, 18

Corn (second year)
1934 yields 2

1935 yields 8

Four-year period ending in 1935 . . 14

Oats
1934 yields 4
1935 yields 10

Four-year period ending in 1935. .16, 18

Wheat
1934 yields 3

1935 yields 9

Four-year period ending in 1935. .15, 18

Hay
1934 yields 6

1935 yields 12

Four-year period ending in 1935. .17, 18

Soybeans
1934 yields 5

1935 yields 11

ECONOMIC INTERPRETATIONS
Four-Year Period Ending in 1935 19, 25, 26, 27
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